Degradation of heterotrimeric Galpha(o) subunits via the proteosome pathway is induced by the hsp90-specific compound geldanamycin.
One mechanism utilized by cells to maintain signaling pathways is to regulate the levels of specific signal transduction proteins. The compound geldanamycin (GA) specifically interacts with heat shock protein 90 (hsp90) complexes and has been widely utilized to study the role of hsp90 in modulating the function of signaling proteins. In this study, we used GA to demonstrate that levels of heterotrimeric Galpha subunits can be regulated through interactions with hsp90. In a dose-dependent manner, GA significantly reduced the steady state levels of endogenous Galpha(o) expression in two cell lines (PC12 and GH3) and had a similar effect on Galpha(o) transiently expressed in COS cells. Galpha(o) synthesis and degradation was studied in PC12 cells and in transiently transfected COS cells. (35)S labeling followed by immunoprecipitation demonstrated no effect of GA on the rate of Galpha(o) synthesis, but GA accelerated degradation of Galpha(o) in both PC12 cells and COS cells. The use of inhibitors, including lactacystin (a proteosome-specific inhibitor), suggests that Galpha(o) is predominantly degraded through the proteosome pathway. In vitro translated (35)S-labeled Galpha(o) could be detected in hsp90 immunoprecipitates, and this interaction did not require N-terminal myristoylation. Taken together, these results suggest that heterotrimeric Galpha(o) subunits are protected from degradation by interaction with hsp90 and that the interaction of Galpha subunits with heat shock proteins may be a general mechanism for regulating Galpha levels in the cell.